The paper investigates the impact of US quantitative easing (QE) on global non-financial corporate bond issuance. It distinguishes between two QE instruments, MBS/GSE debt and Treasury bonds, and disentangles between two channels of transmission of QE to global bond markets, namely flow effects (purchases) and stock effects (holdings). We control for a number of domestic and global macro-financial factors. In particular, we control for weaknesses in crossborder and domestic banking which might have induced the corporate sector to issue more bonds.
I Introduction and motivation
Since late 2008 major central banks entered into unchartered territory by adopting unconventional monetary policies (or quantitative easing programmes -QE) to repair the transmission mechanism and to provide monetary accommodation at the zero lower bound. 2 Despite a lively debate in international fora on the global implications and risks of QE policies, especially in relation to excessive capital flows to emerging markets 3 , little research has been devoted to the international spill-overs of QE 4 . Understanding the international spill-overs of these policies is particularly relevant at the current juncture as one of the major central banks, the Fed, is discussing the tapering of its large quantitative easing program.
This paper contributes to the literature on the international spill-overs of quantitative easing by quantifying the impact of the Fed's policies on global bond issuance in the non-financial sector. As such, it contributes to a relatively small but increasing literature concerning the global implications of quantitative easing policies. Along our same thread, Fratzscher, Lo Duca and Straub (2013) analyze the impact of LSAP announcement and purchases on global financial markets and capital flows, differentiating between emerging markets and advanced economies. Other event studies document the international spill-overs of QE announcements to asset prices (Neely, 2010 and Bauer and Neely, 2012 , Chen et al. 2011 , IMF 2013a , while Hattori, Shrimpf and Sushko (2013) document the impact of QE announcements and operations on global tail risk 5 . We are not aware on recent studies focusing on global bond markets and this is the gap this paper aims at filling in the literature. The exception is Gilchrist and Zagrajeck (2013) that find that quantitative easing policies have significantly lowered yields on corporate bonds for non-financial firms, however their analysis is restricted to corporate bond yields in the US.
In the last four years, global bond issuance increased markedly, especially in the non-financial corporate sector, while credit spreads shrank worldwide to levels similar to those prevailing in the 2005-2006 period of "financial exuberance". Figure 1 shows that volumes of corporate bond issuance 2 See Fawley and Neely (2012) for a description of unconventional monetary policy measures of major central banks.
3 See for example IMF 2010a IMF , 2010b IMF , 2011a IMF , 2011b IMF , 2011c IMF , 2012 IMF , 2013a IMF , 2013b Ostry et al. 2010 and 2011. 4 The literature on QE is large and spans from theoretical studies assessing the implications of QE from a general equilibrium perspective to empirical studies measuring the impact of QE on financial markets. Concerning the latter group of empirical studies, which are closer to this study, they are predominantly event studies assessing the implications of QE for domestic (i.e. US) asset prices and attempting to identify the transmission channels of QE. Overall, the empirical literature shows that the LSAP lowered US Treasury yields (e.g. Gagnon et al. 2011; D'Amico and King 2012; Wright, 2011) , with similar evidence for the UK (Joyce et al. 2011) , and MBS yields (Hancock and Passmore 2011, Stroebel and Taylor . Krishnamurthy and Vissing-Jorgensen (2011) discuss the transmission channels of quantitative easing.
5 On the macro front, Gambacorta, Hofmann and Peersman (2012) look at the spill-overs of QE on output and inflation across advanced economies.
in emerging markets are simply unprecedented in history, while bond issuance activity in advanced economies is also high according to historical standards. Figure 2 shows that corporate bond issuance was strongly synchronised across a large sample of advanced and emerging economies 6 since 2009, with issuance in the highest quartile almost everywhere in 2012. This suggests that bond issuance volumes can be explained by common factors rather than country/firm specific factors.
Therefore, the timing and the synchronisation of the issuance across countries point to a possible role of quantitative easing policies (QE) in driving these developments.
With the facts above mentioned as background, the paper aims at quantifying the impact of Large Scale Asset Purchases (LSAP) in the US on global corporate bond issuance. For our analysis, we use data on bond issuance for non-financial corporations aggregated at a country level for a panel of 38 advanced and emerging economies. The sample covers the period from 2000 to 2013 at quarterly frequency (source: Dealogic). We believe that the country-level detail allows us to strike a balance between capturing heterogeneity in firms' decisions, which might be better described using firm-level data, and the possibility of covering several countries in order to search for common factors of corporate bond issuance, as for example, non-conventional monetary policies.
Regarding non-conventional monetary policy, we distinguish between two QE instruments, MBS/GSE debt and Treasury bonds, and we disentangle between two channels of transmission of QE to global bond markets, namely flow effects and stock effects. By crowding out investors from the market segments where the Fed intervenes, purchases might induce portfolio rebalancing across assets and regions, thereby increasing the demand for some securities when purchases take place ("flow effects"). This would positively affect bond issuance worldwide. At the same time, large security holdings by the Fed reduce the supply of certain assets to the public, thereby increasing asset prices, lowering yields and risk premiums. As a consequence, large security holdings by the Fed translate into better financing conditions ("stock effects"), leading to more bond issuance.
When investigating the impact of non-conventional monetary policy on bond issuance, we check the robustness of our findings with respect to a number of domestic and global macro-financial factors which could explain the highlighted facts in Figure 1 and 2. In particular, we control for weaknesses in cross-border and domestic banking and the associated reduction in loan capabilities of banks which might have induced the corporate sector to issue more bonds. Substitution between bank and market loans can be especially important for a number of advanced economies where banking systems are in distress and the credit supply remains weak. More broadly, the retrenchment of large banks from international markets can be an alternative or complementary explanation of observed common 6 For the list of countries in the sample see Table 12 .
5 patterns of bond issuance across countries. Concerning other economic data used in the analysis as explanatory variables, we use as much as possible forecasts from different vintages of the IMF World Economic Outlook (WEO). Therefore our analysis can be considered a "real time" study.
Finally, the decision to focus on US non-conventional monetary policy is driven by two main rationales. First, the Fed LSAP programme is quantitatively very large and it is most likely the first one that might be tapered. Second, asset purchases were announced ex-ante by the Fed (the same is true for other central banks but not for all 7 ), so that purchases can be taken as pre-determined with respect to prevailing economic conditions. As the Fed did not adapt the pace and size of purchases on the basis of evolving market conditions, econometric concerns related to possible endogeneity of purchases --which would require to specify a reaction function of asset purchases--are mitigated. In addition, the Fed did not clearly use financial conditions in other economies as a target for monetary policy. Therefore, endogeneity is not a concern when analysing bond market developments outside the US. While the analysis focuses mainly on the impact of US QE policies, we also expand it to assess the overall impact of major central bank policies, to assess whether US QE really explains the lion's share of the observed bond issuance increase.
Coming to the results of this study, the analysis supports the view that QE in the US had a strong impact on bond issuance, especially in emerging markets. A counterfactual analysis shows that issuance in emerging markets without QE would have been broadly half of the actual issuance since 2009, with the gap increasing in late 2012. The level of security holdings (or "Stock effects" i.e. QE translating in better financing conditions) seem to be an important transmission channel to emerging markets. In advanced economies, the impact of QE was concentrated in early 2009, mainly as a reflection of the MBS rather than Treasury purchases. Purchases of securities (capturing "flow effects" i.e. QE inducing portfolio rebalancing across countries) seem to be the main transmission channel of QE to bond markets in advanced economies. The above mentioned results, survive a large number of robustness tests.
The paper is organised as follows: the next section reviews the literature on the global implications of unconventional monetary policies; Section II discusses the transmission channels of QE to international capital markets; Section III describes the empirical approach; Section IV presents the results; Section V presents the robustness analysis including testing for substitution effects between bank loans and direct market financing; Section VI presents some extensions, covering other central banks' purchases and detailing how bond characteristics other than bond issuance changed due to QE; Section VII concludes.
II Transmission channels
7 For example the Bank of Japan announced the size and timing only of some of its auctions in both its Asset Purchase Program (2010 Program ( -2013 and in the latest Qualitative and Quantitative Monetary Easing.
6
The literature identified several non-mutually exclusive possible transmission channels connecting quantitative easing policies to increased corporate bond issuance. While disentangling among all transmission channels is beyond the scope of this paper, we relate more closely only to the ones which might have more direct policy implications, as we explain in this section.
According to the so called 'market timing' hypothesis (Baker et al 2002) , expectations of low interest rates paid on debt can induce managers to stronger issuance in order to 'time the market' and profit from the (future) low rates. In this respect, in so far as QE policies reduce global interest rates and/or create expectations of lower rates in the future, the incentive to increase issuance would be maintained. Alternatively, in the gap-filling theory of corporate debt, proposed by Greenwood et al (2010) , when long term government bonds are purchased through QE by the public sector the corporate sector would act as liquidity provider by enhancing (long term) bond supply which would be absorbed by the markets. Our paper does not aim at precisely separating between the two above mentioned channels, however, the effects of LSAP on issuance we find in our baseline model (see next section) come above and beyond the ones captured movements in yields, which we control for.
In this respect, one can interpret our results better in the light of the gap-filling theory of corporate debt rather than the market timing one.
The paper distinguishes quite precisely between other two possible dimensions of the transmission mechanism from QE to increased bond issuance: stock effects which operate over the life of the LSAP program and flow effects which operate limitedly to the periods when purchases occur. The former is consistent with QE translating in better financing conditions in the presence of partially segmented markets as described in Hamilton and Wu (2012) . The latter is consistent with portfolio rebalancing as outlined by the Fed chairman Ben Bernanke (2010) : Fed purchases affect the available supply to private investors of the purchased assets, which would impact the price and lead to some degree of rebalancing towards other market segments, to the extent that the purchased asset is only imperfectly substitutable. The stock/flow distinction is consistent with the analysis of D'Amico and King (2012) and it is important insofar as the two channels can have different implications with respect to the modus operandi of future tapering of the US QE program. Looking at capital flows, Fratzscher, Lo Duca and Straub (2013) already found evidence of portfolio rebalancing effects induced by US QE purchases.
More recently, both policy makers and literature from the Fed have stressed also a signalling channel of QE as alternative to the portfolio rebalancing channel mentioned above. In the signalling channel, QE policies would help enhance the credibility of the Fed in maintaining interest rates low, at the zero lower bound, for a protracted period of time. For example, Bauer and Neely (2013) , found evidence of both signalling and portfolio rebalancing channel when looking at the impact of the QE policies over yields in the global economy. While our main aim is not at settling the dispute between portfolio rebalancing and signalling channel, our results can be better interpreted in the light of portfolio rebalancing for two main reasons: first, the effects of LSAP on issuance we find come above and beyond the ones captured movements in yields, second, in our robustness checks, we partially address the issue by using a term structure model (as in Adrian et al (2012) ) to introduce separately risk premiums and expected path of interest rates in our regressions.
Finally, our analysis looks at effective purchases, rather than just announcements of programs as, for example, the actual portfolio rebalancing might take place only when the central bank is active on the market. Further justification for this choice can be given as follows. Under the efficient markets hypothesis, both prices and quantities would react immediately after the announcements of a QE programme, adjusting to the expected holdings of securities by the central bank. However, there are a number of reasons why purchases might have an impact on prices and, ultimately, volumes, which is the variable we are interested in 8:
• Financial frictions: at least QE 1 was undertaken under dysfunctional financial markets which might have impaired arbitrage opportunities.
• Market participants might have expectations on the complex chain of portfolio rebalancing induced by central bank purchases and they might price assets accordingly. However, the actual portfolio rebalancing might be different than expected, leading to unexpected demand in some market segments, thereby inducing price and volume adjustments.
III Empirical methodology and data
We evaluate the impact of unconventional monetary policy in the US on global bond markets using the following panel setting (equation 1): In our benchmark specification, the dependent variable y i,t is gross non-financial corporate bond issuance in country i at quarter t, expressed in percent of the GDP. As the dependent variable is censored (gross issuance cannot be lower than zero), the model is estimated as a panel Tobit equation.
In the robustness section, we also use other econometric techniques. • dtreas t : purchases of US Treasury bonds by the Fed in quarter t, in percent of the total stock of US government debt. This variable is supposed to capture the flow effects of Treasury purchases.
• dmbs t : purchases of mortgage backed securities (MBS) and Government Sponsored Enterprises (GSE) debt by the Fed in quarter t, in percent of the total stock outstanding of MBS and GSE debt. This variable is supposed to capture the flow effects of MBS and GSE debt purchases. The choice of expressing monetary policy variables in percentage of the amounts of securities outstanding reflects the fact that the larger the fraction of securities held by the central bank, the lower the supply of securities to the public, the higher the expected impact on prices and the larger the portfolio rebalancing. Along the same thread, the theoretical contribution by Vayanos and Vila (2009) and the subsequent findings of Hamilton and Wu (2012) showed that the stock of assets purchased by the central bank as compared to the stock of assets remaining to the public can be a driving factor of treasury yields. In the robustness section we change the way we measure monetary policy 9 instruments. The choice of separating MBS and Treasuries comes from the possibility of financial markets being segmented, as discussed by Stein (2012a Stein ( , 2012b , who notices --providing evidence in supporting of our choice--that in such a case of market segmentation the effects of different Fed asset purchases might differ for credit markets.
It is worth noting that asset purchases were announced ex-ante by the Fed, so that purchases can be taken as pre-determined with respect to prevailing economic and financial conditions. Econometric concerns related to possible endogeneity of purchases -which would require specifying a reaction function of asset purchases -are therefore mitigated. This is especially true when looking at emerging markets, as the Fed (and other major central banks) did not clearly use financial conditions in emerging bond markets as a target for monetary policy.
Turning to the global explanatory variables included in the vector F t , in our benchmark specification we consider:
US 10 year Treasury yield: average yield on the 10 year US Treasury bond in quarter t. Several studies document an inverse relation between bond issuance and (long term) yields. In particular, Baker and Wurgler (2002) and the ensuing literature on 'market timing' relate bond issuance to interest rates and highlight how an environment of low (long term) interest rates can be conductive to higher bond issuance. More intuitively, higher global yields, leading to tighter financing conditions, can be expected to have a negative impact on bond issuance.
VIX: average option implied volatility on the S&P500 index in quarter t, as measured by the VIX index, a popular measure of global uncertainty and risk aversion in the market place (Bekaert, Hoerova and Lo Duca, 2013) . Several studies document an inverse relation between the financial market cycle and VIX (see, for example, Rey, 2013) . Nevertheless, the case of the relation between bond issuance and VIX is not clear cut, as higher equity volatility can trigger safe-haven demand for safe bonds: this can extend not just to treasuries but also to corporate sector securities, depending also on the type or the investment grade of the security issued. However, in a study on hedging strategies of bond portfolios using VIX futures, empirical research by Standard & Poor (2011) drew a line between bonds from emerging markets and advanced economies. In particular, the authors show that demand of bonds from emerging markets tends to be negatively affected by VIX increases, while results are less clear-cut in the case of advanced economies. We allow for a different impact of VIX on bond issuance across groups of countries. More specifically, with an "emerging market" dummy, we capture the additional impact of VIX on emerging markets compared to advanced economies.
In the analysis, the following complication arises: US yields, and possibly VIX, are affected by US monetary policy (Bekaert, Hoerova and Lo Duca, 2013) and, in particular, quantitative easing policies (Fratzscher, Lo Duca and Straub, 2013) . Therefore, QE is also transmitted to global bond issuance via lower US yields and lower VIX. As a consequence, relying on the variables included in the matrix MP t might not fully capture the impact of US QE on global bond markets. On the other hand, if the coefficients of the matrix MP t are significant, they might provide a conservative estimate of the real impact of QE on global bond markets. We address this complication in the robustness analysis with a number of alternative modeling strategies: using lags; substituting the VIX with alternative measures of uncertainty which are not influenced by risk premia, such as the policy uncertainty index;
separating term premium and expected interest rate path using a term structure model .
Finally, regarding the domestic explanatory variables included in the vector Z i,t , in our benchmark specification we consider:
Real domestic policy rates: average central bank policy rate in quarter t, minus the one year ahead inflation forecast according to the prevailing IMF World Economic Outlook (WEO)
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Realized volatility of equity markets: average of the absolute the daily returns of the main equity index in quarter t. The realized volatility of the equity index is used as a proxy of time varying country risk.
We allow for a different impact of country risk on bond issuance across groups of countries. More specifically, with an "emerging market" dummy, we capture the marginal impact of country risk on emerging markets compared to advanced economies.
Equity market performance: return of the main equity market index in quarter t. Equity market returns are used to control for a number of factors that are difficult to measure or for which data are not available for a number of countries. These factors include, for example, changes in sentiment due to political events or macroeconomic expectations. In addition, the performance of equity markets might be related to changes in overall financial conditions. 10 As discussed in Stein (2012b) and, to some extent in Elliott et al (2008) , firms expecting positive returns on equity markets might decide to recur to the available cheap bond market in order to buy-back shares. This type of channel is also somehow captured by including equity returns.
As in our benchmark specification the dependent variable is scaled by the GDP, we do not include variables measuring economic activity. In the robustness section, however, we include several forward looking macro-economic indicators among the explanatory variables, when the dependent variable is not scaled by the GDP. In particular, all the economic variables that we use belong to different vintages of the IMF World Economic Outlook (WEO). Therefore our analysis can be considered a "real time" study.
Finally, substitution between bank and market loans can be especially important for a number of advanced economies where banking systems are in distress and the credit supply remains weak. More broadly, weak global banking can be an alternative or complementary explanation of commonalities of bond issuance across countries. We modify our model to control and address substation effects in the robustness section. decrease issuance by -0.025% of GDP, the impact being stronger in advanced economies than in emerging markets. For comparison, the average quarterly issuance over the sample was 0.45% of the GDP in emerging markets and 0.60% of GDP in advanced economies. Country risk, as measured by realised volatility of the equity market, has a negative impact on issuance in emerging markets only, while equity market returns, capturing several unobserved factors, are positively related to issuance in both advanced and emerging economies.
IV Empirical results
Column 4 to 6 report the estimated coefficients for the full benchmark model, including all explanatory variables, differentiating between all countries (4), emerging markets (5) and advanced economies (6). The inclusion of global and quantitative easing variables makes statistically insignificant all the domestic variables, excluding country risk which remains weakly significant for advanced economies.
Regarding the global variables, both US long term yields and global risk aversion (VIX) are statistically significant in the regressions, with the latter being relevant mainly for emerging markets, as expected. An increase in US long term yields by +1.0 p.p. translates into lower issuance by -0.085% of GDP across countries, with similar impact in emerging and advanced economies. An increase by +10.0 p.p. in VIX translates into lower issuance in EMEs by -0.08% of GDP.
Turning to the impact of unconventional policies, we find that both unconventional monetary policy instruments, i.e. interventions in MBS/GSE and Treasury markets, affected global bond issuance. In addition, the results show that flow effects prevail globally, although also stock effects are present, especially in emerging markets.
In our benchmark model, the regression that pools all the countries together (column 4), Fed purchases of MBS and Treasuries are statistically significant, while Fed holdings of securities are not.
We interpret this evidence as supporting the existence of flow effects of QE i.e. purchases of securities inducing portfolio rebalancing across countries. Regarding interventions in the Treasury market segment, purchases equal to 1% of the stock of US Treasury securities available to the public increase issuance by +0.03% of the GDP across countries. Regarding MBS, purchases equal to 1% of the stock of MBS securities available to the public increase bond issuance by 0.12% of GDP across countries. Overall, the cumulated purchases of MBS were around 10% of the stock of MBS securities available to the public, might have contributed to a cumulated issuance of 1.2% of the GDP across countries.
Differentiating between advanced economies and emerging markets shows that flow effects are present in both groups of countries, although they are stronger in advanced economies. In addition,
there is some evidence that stock effects (both for Treasuries and MBS) played a role in emerging markets. This suggests that the level of security holdings, i.e. QE translating in better financing conditions, was an important transmission channel to emerging markets.
Overall, these results suggests that QE in the US played an important role in driving strong bond issuance in the non-financial corporate bond segment across the globe, in both emerging and advanced economies. The role of purchases in determining bond issuance suggests that QE is In the next section, we conduct a number of robustness tests to address issues that might affect the results.
V Robustness analysis
Alternative econometric techniques and different measurement of the dependent variable Table 4 addresses concerns related to the econometric technique and the measurement of the dependent variable. The first column presents again the results of the benchmark model (as in Table 3 , column 4). In column 2, the benchmark model is estimated with the Driscoll-Kraay fixed effect approach to account for cross sectional dependence. Column 3 uses the Pesaran-Smith mean group estimator to take into account cross-country heterogeneity. In column 4 to 9, we use the previous three econometric techniques (Panel Tobit, Driscoll-Kraay and Pesaran-Smith), although we change the measurement of the dependent variable. In columns 4 to 6, the dependent variable is expressed in billions of current euro, while in columns 7 to 9 it is expressed in billions of constant euros (as of 2000 Q1). As the dependent variable is not scaled by the GDP in columns 4 to 9, we introduce the one year ahead real GDP growth forecast, according the prevailing IMF World Economic Outlook, among the explanatory variables. The benchmark results are confirmed by all these different settings. 
Trend and country dummies in the Tobit model

Substitution between bank lending and bond issuance
Substitution between bank and market finance can be especially important in a number of advanced economies where banking systems are in distress and the credit supply remains weak. More broadly, weak global banking can be an alternative or complementary explanation of commonalities of bond issuance across countries. To control for global and domestic banking sectors conditions we include a number of additional explanatory variables in Table 6 . In addition, by using period dummies, we allow banking sector related variables to have a different impact on bond issuance before and after the global financial crisis (since 2009). Columns 1 to 3 add domestic credit annual growth to the set of explanatory variables; columns 4 to 6 add international bank credit to country j (annual growth); columns 7 to 9 add the performance of the domestic bank equity index; finally, columns 10 to 12 include bond issuance of financial corporations to capture the ability of banks to access market finance. The latter could also be considered a proxy of the health of the banking system. While some of the "bank-related" variables included in the model point to substitution effects between banking and market finance, the impact of QE survives these crucial robustness tests.
Alternative measurement of monetary policy instruments
In Table 7 we change the way we measure the main explanatory variables related to US QE instruments. We express the stock and the purchases of securities by the Fed in % of the US GDP (columns 1 to 3) and in trillions of US dollars (columns 4 to 6). In addition, we estimated the benchmark specification also by including a Taylor rule residual from the US instead of the Fed Fund rates (source: Haver Analytics). The results of the benchmark specification are broadly confirmed.
Refining the measurement of stock effects
In the analysis, the following complication arises: US yields, and possibly VIX, are affected by US quantitative easing policies. Therefore, QE is also transmitted to global bond issuance via lower US yields and lower VIX. On the one hand, we already found that the coefficients of the matrix MP t are significant, which provides a conservative estimate of the real impact of QE on global bond markets.
On the other hand, relying on the variables included in the matrix MP t (i.e. quantities) might not fully capture the impact of US QE on global bond markets. In particular, part of the stock effects (i.e. the level of security holdings translating into better financing conditions), which we found weakly significant, might be captured by other variables as, for example, the US 10y yield and VIX. We address this complication with a number of alternative modeling strategies in Table 8 and 11.
First, in Table 8 , we lag VIX and the US 10 year yield by one (columns 1 to 3) or two periods (columns 4 to 6), then we exclude them (columns 7 to 9). The purpose of this test is to check whether the coefficients in the matrix MP t , in particular those related to the stock of Fed security holdings, become larger or more significant. This test, however, provides only weak evidence that the impact of QE might be stronger than in the benchmark specification. In particular, stock effects become slightly stronger when VIX and the US 10 year are excluded.
Second, in Table 9 (columns 1 to 3), we substitute VIX with an index of policy uncertainty (Bloom et al.,2012) , which reflects uncertainty surrounding the economic cycle. Differently from VIX, policy uncertainty does not incorporate a component related to risk premia, which can be affected by QE.
Replacing VIX with the US policy uncertainty index, however, does not make the impact of QE
stronger.
For what concerns the US 10 year yield, we split it in a term premium component, which is largely influenced by QE policies, and the expected path of interest rates. For the decomposition we use the affine model proposed by Adrian et al. (2012) which specifically addresses over-time variations in the term premium. The results in Table 9 , columns 7 to 9, show that term premium is strongly related to bond issuance, while the risk neutral yield is not. This provides evidence that QE might have impacted bond issuance via its influence on term premia (supporting the views expressed by Stein, 2012a and 2012b) . Finally, in columns 4 to 6, we replace VIX with the policy uncertainty index and we replace the US 10 year with the risk neutral yield. Therefore, in this setting, we omit from the regression the term premia of both VIX and the 10 year yield, which might absorb part of the QE stock effects. In this way, we can check whether the coefficients in the matrix MP t , especially those 
VI Extending the analysis to other central banks and bond characteristics
Role of other central banks
In Table 10 , we assess whether unconventional monetary policies of other central banks also played a role in driving global corporate bond issuance. In order to do this, we first simplify the model for the US (column 1 to 3) by summing up Treasuries to MBS for purchases and holdings and by expressing them in % of the GDP. In this setting, the results of the model are once again confirmed. In column 4 to 6, we replace the US QE variables with the average of purchases and holdings of securities (in % of GDP) across major central banks (Fed, ECB, BoE and BoJ). The results in this setting are slightly stronger than for the US suggesting that unconventional monetary policy by other central banks might have spilled over to global bond markets. However, the results also suggest that US QE had a prominent role in driving global corporate bond issuance. This conclusion is supported by the counter factual analysis reported in Figures 10 and 11 , that consider only US QE (figures are based on the models in Table 10 column 2 and 3) and Figures 12 and 13 , that considers QE of four major central banks (figures based on the models in Table 10 column 5 and 6).
Impact of QE on the characteristics of bond issuance: credit rating, maturity, yield
In Table 11 , in order to study the impact of QE on the characteristics of bond issuance, we replace our dependent variable with the average rating of the issuance (column 1 to 3), maturity in years (column 4 to 6) and yield to maturity (column 7 to 9). When looking at the average maturity in years and at the yield to maturity we control for the average rating. In this way, we control for a sample selection bias that might occur when the population of issuers changes across periods (Eichengreen and Mody, 1998) . The preliminary results suggest that QE tends to be associated with issuance with lower average rating and shorter maturity.
VI Conclusions
The paper quantified the impact of Large Scale Asset Purchases (LSAP) in the US on global corporate bond issuance, distinguishing between two QE instruments, MBS/GSE debt and Treasury bonds, and disentangling between two channels of transmission of QE to global bond markets, namely flow effects and stock effects. When investigating the impact of non-conventional monetary policy on bond issuance, we control for a number of domestic and global macro-financial factors. In particular, we control for weaknesses in cross-border and domestic banking and the associated reduction in loan capabilities of banks which might have induced the corporate sector to issue more bonds.
The analysis shows that QE in the US had a strong impact on bond issuance, especially in emerging markets. A counterfactual analysis shows that issuance in emerging markets without QE would have been broadly half of the actual issuance since 2009, with the gap increasing in late 2012. The level of security holdings (or "Stock effects" i.e. QE translating in better financing conditions) seem to be an important transmission channel to emerging markets. In advanced economies, the impact of QE was concentrated in early 2009, mainly as a reflection of the MBS rather than Treasury purchases.
Purchases of securities (capturing "flow effects" i.e. QE inducing portfolio rebalancing across countries) seem to the main transmission channel of QE to bond markets in advanced economies. The above mentioned results, survive a large number of robustness tests.
Finally, our analysis shows that, while unconventional monetary policy by other central banks might have also spilled over to global bond markets, US QE had a prominent role in driving global corporate bond issuance. In addition, some preliminary results suggest that US QE was associated with issuance with lower average rating and shorter maturity. Note: The list of the countries included in the sample is in Table 14 . The dependent variable is indicated at the top of the table. The explanatory variables are grouped in three sets: MP t includes variables related to quantitative easing policies in the US; F t contains common global factors that might affect the supply of capital to corporate bond markets; finally, Z i,t includes domestic factors in country i that affect both the demand and the supply of capital in corporate bond markets. Full description of the model is in Section III. Description of the dependent and explanatory variables is in Table 3 and Table 4 . Sample period: 2000Q1 and 2013Q1, quarterly frequency. The Domestic model (columns 1 to 3) omits global factors and US QE variables (i.e. F t and MP t are omitted). The model is estimated alternatively for all countries "All", emerging markets only "EME" and Advanced economies "AE". ***, ** and * indicate significance at the 1%, 5%, and 10% confidence levels, respectively. Note: See note to Table 3 . The additional variables included to control for banking fragility are indicated at the top of each column. Banking sector related variables area allowed to have a different impact on bond issuance before and after the global financial crisis. The variables interacted with post crisis dummies are indicated by ">2009". 
Dep. variable: Non-financial issuance in % GDP
(1) (2) (3) (4) (5) (6) (7) (8)(9)
Issuance In % GDP
Note: the counterfactual analysis "issuance without QE" is based on the prediction of the benchmark model (Table 3 , columns 2 and 3) when imposing the following settings: no asset purchases, security holdings (MBS and Treasuries) and US 10 year yield as of 2008 Q4, VIX at the historical average. 
Non-financial bond Issuance in % GDP
Note: the counterfactual analysis "issuance without QE" is based on the prediction of the benchmark model (Table 3, 
Note: the counterfactual analysis "issuance without QE" is based on the prediction of the model in Table  9 , columns 8 and 9, when imposing the following settings: no asset purchases, security holdings (MBS and Treasuries) as of 2008 Q4; VIX and term premium at the historical average. 
Note: the counterfactual analysis "issuance without QE" is based on the prediction of the model in Table  10 , columns 2 and 3, when imposing the following settings: no asset purchases, security holdings (MBS and Treasuries) as of 2008 Q4, VIX and US 10 year yield as at the historical average. 
Counterfactual: the counterfactual analysis "issuance without QE" is based on the prediction of the model in Table 10 , columns 5 and 6, when imposing the following settings: no asset purchases, security holdings of major central banks as of 2008 Q4, VIX and US 10 year yield as at the historical average. actual issuance issuance without QE prediction
